Fully metallated S134N Cu,Zn-superoxide dismutase displays abnormal mobility and intermolecular contacts in solution.
S134N copper-zinc superoxide dismutase (SOD1) is one of the many mutant SOD1 proteins known to cause familial amyotrophic lateral sclerosis. Earlier studies demonstrated that partially metal-deficient S134N SOD1 crystallized in filament-like arrays with abnormal contacts between the individual protein molecules. Because protein aggregation is implicated in SOD1-linked familial amyotrophic lateral sclerosis, abnormal intermolecular interactions between mutant SOD1 proteins could be relevant to the mechanism of pathogenesis in the disease. We have therefore applied NMR methods to ascertain whether abnormal contacts also form between S134N SOD1 molecules in solution and whether Cys-6 or Cys-111 plays any role in the aggregation. Our studies demonstrate that the behavior of fully metallated S134N SOD1 is dramatically different from that of fully metallated wild type SOD1 with a region of subnanosecond mobility located close to the site of the mutation. Such a high degree of mobility is usually seen only in the apo form of wild type SOD1, because binding of zinc to the zinc site normally immobilizes that region. In addition, concentration-dependent chemical shift differences were observed for S134N SOD1 that were not observed for wild type SOD1, indicative of abnormal intermolecular contacts in solution. We have here also established that the two free cysteines (6 and 111) do not play a role in this behavior.